Abstract: A renin-like enzyme was separated from acid protease (cathepsin) from whole and different parts of rat brains on hemoglobin agarose resin. During the separation steps the specific activity of the brain renin-like enzyme was increased, while the specific activity of the brain cathepsin was decreased. More than 10-folds increase in the brain renin-like specific activity, and a 50% decrease in the brain cathepsin specific activity were obtained when compared to their activities obtained when separation on CM-cellulose column occurred. The brain renin-like enzyme showed optimal activity in the range of pH 6-7. The frontal cortex showed the highest renin activity, (5.4ng Angiotensin I/g tissue/hr).
INTRODUCTION:
The existence of renin-like activity in brain distinct from acid protease (cathepsin) is of great interest as there is evidence for the presence of angiotensinogen (1) , angiotensin I and converting enzymes (2) in the brain. Also, the role of angiotensin II on the central nervous system is well recognized (3) (4) .
The effects of brain angiotensin II (Ang II) on blood pressure and fluid homeostasis are now well recognized. Although circulating Ang II can have effects on the circum-ventricular areas, because they are devoid of a blood-brain barrier, it has become apparent that local production of Ang II in the brain is also important.
Immunoreactive Ang II has been detected in many areas of the brain that are inside the blood-brain barrier (5) .
All components of the renin-angiotensin
Immunologically the dog renin-like enzyme was distinctly different from dog kidney renin (8) .
This observation was extended by
Husain et al (9) who observed such reninlike activity in tissue other than dog brain.
This paper demonstrates that rat brain renin-like activity can be separated from brain on hemoglobin-agarose affinity column chromatography.
The objective of this work was to develop a simple, rapid method to separate and assay renin-like enzyme activity from whole and different parts of rat brain, namely; medulla oblongata, pons, frontal cortex and cerebellum.
Material and methods

Chemicals
1-(CNBr-activated) Sepharose 4B
(Pharmacia Fine Chemicals-Sweden).
The following chemicals were purchased from Sigma Chemical Co. St. Louis, MA 2-Recrystallized human hemoglobin.
3-Ethylenediamine tetra acetic acid (EDTA).
4-Phenylmethylsulfonyl fluoride (PMSF).
5-N-ethyl maleimide (EMI).
All other chemicals were purchased from 
Preparation of Hb-agarose affinity column:
The resin was prepared by the method of Smith and Turk (10) with some modification.
CNBr-activated sepharose gel (7.5g) was containing 1M NaCl. Fractions were collected and assayed for both renin and cathepsin activities.
Enzyme assay system
Acid protease (cathepsin) activity was measured as described by Osman et al. (8) .
In this method, samples were incubated for 60 min at 37ºC in 1 ml of 0. trichloroacetic acid, and the mixture was centrifuged for 20 min at 1000 x g.
Protease activity is expressed as µmol/mg protein.
Renin-like activity was measured by incubating the various fractions with partially purified rat renin substrate prepared using plasma from 48-hour nephrectomized rats. (8) .
The assay system consisted of 100µl of brain Renin-like activity is expressed as pmoles angiotensin I produced/hour incubation/ml sample or mg sample protein.
Results Table 1 and Figure 1 respectively.
It is noteworthy to mention that during all the purification steps the renin-like specific activity was increased while the acid protease specific activity was decreased ( Table 1) . 
Discussion
The hydrolysis of renin substrate by F1 at pH 6-7 was due to the renin-like enzyme which was unaffected during the purification by the inhibitors used and not due to the acid protease cathepsin D whose activity was decreased during the extraction processes as it has been reported by some authors (11) . The On the same Hb-agarose affinity column and using 0.1 M tris buffer pH 8.6
containing 1M NaCl, Smith and Turk (10) were able to isolate purified cathepsin D from spleen and thymus. This indicates that the hydrolysis of the acid denatured-
Hb by F2 at pH 3.0 is due to the brain cathepsin D which chromatographed and eluted as previously described (10) .
The present experiment provides a good evidence that extracts from whole rat brain have renin-like activity that is not due to acid protease activity or blood plasma renin, and this activity could be separated on a simple hemoglobin agarose affinity column chromatography this conclusion was achieved by: 1) separation of renin-like activity (F1) from cathepsin activity (F2); 2)
demonstration that brain renin-like enzyme has a pH optimum between pH 6 and pH 7;
3) during all the purification steps the specific activity of renin-like enzyme increased while the specific activity of cathepsin decreased.
The separation of renin from the different parts of rat brain in this study;
revealed the presence of renin-like (isorenin) (13) (9) .
The importance of the systemic reninangiotensin system (RAS) and the pivotal role of angiotensin (Ang) II in the pathogenesis of hypertension and other cardiovascular diseases are widely acknowledged. However, the traditional view that Ang II is the singular key product of the RAS has been questioned following the discovery of angiotensin-converting enzyme 2 (14) (15) (16) (17) .
